Thirsty rats, permitted to drink a novel tasting solution (decaffeinated coffee) followed immediately by 15 min of intracranial self-stimulation (ICSS), subsequently demonstrate a preference for that novel solution. After one coffee-ICSS pairing, the preference for coffee over water in a free-choice situation was demonstrated both in the test chamber, where the pairing occurred, and in the home cage. Increases in the number of coffee-ICSS pairings, however, resulted in smaller coffee preferences in the home cage and larger preferences in the test chamber. It was suggested that as the novelty of the coffee solution decreased, the relative salience of other test chamber exteroceptive stimuli increased. After repeated coffee-ICSS pairings, therefore, the rats were responding not to the presence of coffee alone, but rather to the presence of a compound stimulus of which coffee was a part. These data therefore demonstrate the importance of exteroceptive stimuli for the demonstration of conditioned taste preferences induced by self-stimulation.
In a recent paper, Ettenberg and White (1978) demonstrated that rats presented with a novel tasting substance followed by rewarding brain stimulation subsequently exhibit a preference for that novel substance. This phenomenon is, it would seem, analogous to the conditioned taste aversion (CTA) paradigm, where a novel taste followed by induced illness produces an aversion to the novel-tasting substance. Ettenberg and White (1978) interpreted their results as a demonstration of a conditioned taste preference (CTP) that occurs as a result of associations that are formed when the novel taste and the positive affective properties of the brain stimulation are paired.
Although it has been known for some time that rats will associate novel tastes with postingestional illness (Richter, 1953;  Rzoska, 1953) , it was Garcia and Koelling (1966) who first demonstrated that novel tastes tend to be associated most easily with particular types of aversive events. Rats associated novel tastes with sickness but not with electric shock, and audio-visual stimuli were most easily associated with shock but not with sickness. Similar results were later reported by Rozin (1969) , who demonstrated that rats more readily associated the taste of a liquid with sickness than the place in which they had drunk the liquid. More recently, White, Sklar, and Amit (1977) have similarly shown that while rats will avoid a novel-tasting substance that had previously been followed by an injection of morphine, they will nonetheless continue to run to the place where the pairings occurred. Although rats can be taught to use taste stimuli as predictors for shock and visual stimuli as predictors for illness, these associations are generally difficult to establish (Garcia, Kovner, & Green, 1970; Rozin, 1969) . It would appear, therefore, that rats do not readily associate sickness with exteroceptive stimuli, such as place, but do readily associate sickness with interoceptive stimuli such as tastes and odors.
In the CTP paradigm, a novel taste is associated with rewarding brain stimulation. Since rats will easily learn to press a lever or run to a particular place for brain stimulation (Milner, 1970; Olds, 1977) , it would appear that exteroceptive stimuli can be readily associated with the stimulation. It was of interest, therefore, to determine whether, unlike CTAs, the conditioned taste preferences induced by rewarding brain stimulation could be brought under the control of exteroceptive stimuli. The present experiment was devised to examine this possibility.
METHOD

Subjects
The subjects were 24 male albino rats, weighing between 300 and 350 g at the time of surgery. Each rat was individually housed and provided with ad-lib access to food. Water was provided in two l00-ml graduated Richter tubes located side by side on the front of each cage. Each rat was handled for several minutes every day for 7 days prior to surgery. Surgery Each rat was stereotaxically implanted with a bipolar stimulating electrode (Plastic Products Company) under 50 mg/kg sodium pentobarbital ana esthesia. Th e electrodes were aimed at the lateral hypothalamu s. With the toot h bar of the stereotaxic instru ment set at 3.2 mm ab ove the interaural line, the electrode coo rdinates were: .8 mm posterior to bregma; 1.5 mm lateral to midline; 8.5 mm ventral to the skull surface .
Apparatus
The self-stimulation chamber consisted of a Plexiglas cubicle (approximately 22 x 22 x 22 em) with a metal grid floor and one aluminum-plate wall. A lever 3) protruded from the aluminum plate wall 5.5 cm from the side wall and at a height of 5.0 cm above the grid floor. Each press of the lever produced a .5-sec train of 6Q-Hz sinewave intracranial stimulation delivered through a lead attached to a mercury slipring that was mount ed ato p the chamber, ther eby allowing the subject freedom of movement. The apparatus was located inside a sound-att enuating box which was equipped with a 6-W/30-V light source and a speaker that provided constan t masking noise.
The home cages were approximately 35 x 20 x 18 ern, had a grid floor, and were con structed of three aluminum-plate walls and one wire-mesh wall at the front of the cage. On the wiremesh wall was attached a food bin, which contained standard laboratory food pellets, and the two Richter tubes for dr inking. The exterocept ive stimuli present in the test chamb er were ther efore very different from tho se present in each rat's home cage.
Procedure
The anim als were allowed 10 days to recover from surgery, after which each rat was individually trained to leverpre ss for intracrani al stimulation. Trai ning consisted of one 30-min session, dur ing which the current intensity for each animal was adju sted to a value that produced a steady rate of respondin g for the final 15 min of the session (current range: 15-45 IJA). The an imals were given no further experience with the int racra nial self-stimulation unt il the test day.
Starting I week after the self-stimulation training, the amount of water drunk from the Richter tubes on the front of each cage was recorded every 24 h for 6 consecutive days. These amounts were used to determine the natural side preferences of each rat. On the 6th day, both tubes were removed from all cages and the rats were water -deprived for 48 h.
Each rat was then individually placed into the self-stimulation cage, which contained a Richter tube in place of the lever. The rat s were connected to the stimulator and were allowed to drink a solution of 2 mg/ml instant decaffeinated coffee in tap water for 10 min. At the end of the drinking period the Richter tube was removed and the rat s were allowed access to the lever for 15 min of leverpressing for intracranial stimulation. Some rat s required a few trains of "priming" stimulation to ensure that they began respond ing immediately.
Immediately after this procedure , each rat was returned to its home cage. No liquids were availab le for I h. Eight of the 24 animals were then given a water-coffee prefer ence test. In their home cages, 4 of the 8 rat s were presented with two Richter tubes , one containing the coffee solution and the other containing water. The remaining four animals were each given a similar test in the self-stimulation (test) chambe r. In both cases, the water tubes were placed on each rat' s preferred side and the coffee tubes were placed on each rat ' s nonpreferred side. The amounts of coffee and water consumed over the next 20 min were recorded. To ensure that each animal drank from both tubes, the tube s were presented to the animals as follows: for half the an imals, the water tube was presented first. As soon as the rat sampled the water, it was removed and the coffee tube was made available. As soon as the rat sampled the coffee tube , it too was removed, and then, after appro ximately io sec, both tubes were ' replaced simultaneously. The remaining half of the animals were presented with the coffee tube first, then the water tube, then both , as just described.
Following the preference test, each rat that was tested in the test cha mber was returned to its home cage and all liquids were removed fro m the eight cages for an additional depr ivation .period of 24 h. Then each rat previously preference-tested in its home cage was tested for an additio nal 20 min in the test chamber, and those rats previously tested in the test cham ber were tested in the home cage. Preference tests were therefore conducted in the home cage and test chamber of eight rats after one cof fee/ intracra nial self-stimulation (ICSS) pairing.
One hour afte r the initial cof fee-ICSS pairing, the remaining 16 rats were pro vided with two Richter tubes containing wate r for 48 h, after which the tube s were again removed for an add itional 48-h period. All of the remaining 16 rats were then individually placed in the test chamber, where they were allowed to drink the coffee solution for 10 min, followed once again by 15 min of ICSS. After this procedure, each rat was returned to its home cage with no liquids available for I h. The two Richter tube s of water were then replaced on the cages for 48 h and then removed for anot her 48 h, as previously described . This pro cedure continued until eight rats had experienced three coffe e-ICSS pair ings [a C-SS(3) group] and the final eight rats had experienced five coffee -ICSS pairing s [C-SS(5) group] . After their final pairing, each rat's preference for coffee was tested both in the home cage and in the test chamber in the same manner as described for the C-SS(l) group.
Upon completion of the experiment, the rats were killed and perfused with physiological saline followed by a 10070 Formalin solution. Th e brains were removed and fixed in 10070 Formalin. The locations of the electrode tips were subsequently determined from 4O-IJ thionin-stained frozen sections.
RESULTS
The electrode placements were located in the area of the lateral hypothalamus generall y dorsolateral to the fornix, as illustrated in Figure I . The mean coffee consumption (expressed as percent of total liquid intake) of each group during preference tests in the test chamber and in the home cage is shown in Figure 2 . The paired presentation of coffee and selfstimulation resulted in a coffee preference in each group when the preference test was conducted in the test chamber where the coffee-ICSS pairings took place. When preference tests were conducted on the same animals in the home cage instead of the test chamber, the proportion of coffee consumed during . the test decreased as a positive function of the number of previous coffee-ICSS pairings.
A two-wa y analysis of variance (with repeated measures on one factor) was computed on the arcsine transformed data. As would be expected from Figure 2 , there were no reliable differences in the proportion of coffee consumed between groups. In other words, when one combines the test chamber and home cage data for each group, no statistically significant differences appear [F(2,21) = 1.07, p> .05]. There were, however, reliable differences .in coffee consumption within each group. Rats in all three groups consumed a greater proportion of their total liquid intake from the coffee tube when preference tests were conducted in the test chamber as compared to being conducted in the home cage [F(I,21) = 27.91, P < .001]. The analysis also revealed a strong Within Group by 14.6 13.0 13.8
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DISCUSSION
Between Group interaction, suggesting that the test chamber/home cage differences increased as a function of the number of coffee-ICSS pairings [F(2,21) = 18.70, p < .001]. This is clearly illustrated in Figure 2 , where the proportion of coffee consumed in the test chamber tends to increase slightly from the C-SS(l) group to the C-SS (5) It should be noted that these test-chamber/homecage differences in coffee consumption did not result merely from differences in the total amounts of liquid consumed during each test situation. Table 1 shows only negligible differences in mean amounts of total liquid ingested (coffee + water) by each group during each preference test.
Rats presented with a novel tasting solution followed by a session of ICSS subsequently demonstrate a preference for that novel solution , as previously reported (Ettenberg & White, 1978) . Furthermore, as one increases the number of novel taste -ICSS pairings, the demonstration of a preference for that novel taste appears to depend more and more on exteroceptive cues-Le., the test location. After one coffee-ICSS pairing, there was little or no difference in the performance of the C-SS(l) group in the test chamber, where it consumed 640/0 of its total liquid intake in coffee, compared to that in the horne cage where, during the 20-min preference test, it consumed 61% of its total liquid intake in coffee. However, as the number of coffee-ICSS pairings increased, a testchamber/home-cage difference became obvious. The C-SS(3) group drank 59% of its total liquid intake in coffee when tested in the test chamber and only 50% of total intake in the home cage. This effect was most pronounced, of course, in the C-SS(5) group, where rats consumed 71% of their total liquid intake in coffee while in the test chamber and only 27% when tested in the home cage. These data might best be explained by the concepts of stimulus generalization and configural conditioning. Mackintosh (1974) points out that subjects respond to stimuli in a generalization test to the extent that those stimuli overlap with stimuli present in the Table 1 Mean Liquid Intake: Coffee + Water (Milli1iters) training situation. The slope of the generalization gradient is therefore determined by the proportion of elements common to both training and test situations. Mackintosh (1974) writes that "generalization gradients are typically orderly: responding declines in a regular manner as test stimuli depart from the training stimulus" (p. 489). Indeed, the stimulus generalization literature has numerous demonstrations of subjects being less likely to respond when the stimulus situation during testing is markedly different from the stimulus situation present during training (e.g., Grice & Saltz, 1950; Mednick & Freedman, 1960; Moore, 1972) . It follows, therefore, that, since the training in the present study occurred in the test chamber, one might expect a stronger conditioned response when subjects are tested in that test chamber. While exteroceptive stimuli are generally difficult to condition in a CTA paradigm (Garcia & Koelling, 1966; Rozin, 1969) , there are good reasons to suggest that associations can be readily established between exteroceptive stimuli and rewarding brain stimulation (Olds, 1977) . In the present study, the exteroceptive stimuli of the test chamber were markedly different from those present in the home cage. It is therefore conceivable that some of the exteroceptive stimuli present in addition to the coffee during pairing were also associated with the rewarding brain stimulation.
Since the coffee was probably the most salient stimulus to the thirsty rats during the first coffee-ICSS pairing, one would expect the strongest association formed, after one pairing, to be that between the taste of the coffee and the rewarding properties of the ICSS. However, as the number of coffee-ICSS pairings was increased, the novelty of the coffee naturally decreased, thereby increasing the relative salience of the concurrent exteroceptive stimuli. Such an increase in the relative salience of these exteroceptive stimuli should result in a strengthened association of those stimuli with the rewarding brain stimulation.
One might, for example, consider the coffee as one element in a compound stimulus which consists also of the exteroceptive stimuli of the test chamber. When viewed in this way, there are empirical reasons to believe that increasing the number of presentations of a compound stimulus followed each time by reinforcement results in a "configural" conditioning to that compound stimulus. In such instances, individual elements of the compound become less effective in producing the conditioned response. Razran (1965) , for example, reviews a number of Russian studies which demonstrate that if enough compound training is given, then individual components when tested in isolation, become less effective in eliciting a CR. Other studies of configural conditioning have produced similar results (e.g., Baker, 1968; Booth & Hammond, 1971; Thomas, Berman, Serednesky, & Lyons, 1968) .
The present data conform neatly to this interpretation, since a stro nger conditioned response (i.e., drinking coffee) would be expected when the compound stimulus is presented (i.e. , coffee in the test chamber) than when one component of that stimulus is presented alone (i.e., coffee in the home cage). Furthermore, this analysis would also predict a decrea se in the effecti veness of an individual component as one increases the amount of training with the compound stimulus. This, of course, is precisely what occurred in the present study where the consumptio n of coffee in the absence of test chamber stimuli (i.e., in the home cage) steadily decreased as a function of the number of compound (coffee in test chamber)-ICSS pairings. The present study therefore demonstrates the importance of exteroceptive stimuli for the demonstration of conditioned taste preferences induced by self-stimulation.
The CTA paradigm is generally characterized in terms of classical conditioning, where a CS (novel taste) becomes associated with a UCS (postingestional illne ss). Ettenberg and White (1978) have similarly proposed that the conditioned taste preference (CTP) is a parallel of the CTA model. Since, in the CTA literature, the strength of the aversion varies as a positive function of the UCS intensity (Revusky, 1968) , it seemed logical to assume that the strength of the preference in the CTP model could similarly be used as an index of the rewarding value of the ICSS. Furthermore, even if one were to classify the present paradigm in terms of instrumental, as opposed to classical, conditioning, one would still predict that increases in the reward value of the ICSS should produce increases in the strength of the resulting preference. The present CTP paradigm might therefore prove to be a useful tool for assessing the value of brain stimulation reward.
